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Lysine degradation by ruminal Fusobacterium necrophorum 
Abstract 
Three experiments were conducted to characterize lysine fermentation by Fusobacterium necrophorum, a 
ruminal bacterium that is known to degrade amino acids. In Experiment 1, 7 strains of Fusobacterium 
necrophorum were inoculated into media containing lysine (50 mM), lactate (50 mM), or lysine plus 
lactate (50 mM each) as the major energy substrate to evaluate growth and ammonia production. All 
strains grew with lysine, lactate, or lactate plus lysine as the primary substrate. When grown with lysine, 
all strains produced ammonia as an end product, even if lactate was also present. Smaller concentrations 
of ammonia for medium containing lactate plus lysine when compared with lysine alone indicate that the 
Fusobacterium strains used lactate as a growth substrate that stimulated utilization of ammonia. In 
Experiment 2, the 2 strains tested were able to degrade extensively both lysine and glutamic acid. Some 
evidence was detected for partial utilization for growth of histidine, methionine, and tryptophan by strain 
A21. In Experiment 3, the minimum inhibitory concentration (MIC) of the antibiotic tylosin was 25 Î¼g/mL 
when Fusobacterium necrophorum strains A21 and B35 were grown in either lysine or lactate-enriched 
medium. The MIC of monensin was 6.25 and 3.9 Î¼g/mL for strains A21 and B35, respectively, when 
grown in lysine-enriched medium, but > 50 and 10.9 Î¼g/mL when the strains were grown in lactate-
enriched medium. These findings may lead to ways that ruminal lysine degradation may be controlled.; 
Dairy Day, 2010, Kansas State University, Manhattan, KS, 2010; Dairy Research, 2010 is known as Dairy 
Day, 2010 
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Table 1. Ammonia concentration (mM) after 48 hours of incubation of various Fusobacterium 
necrophorum strains in media enriched with lactate, lysine, or lactate plus lysine
Medium	contents1
Strain Lactatec Lysinea Lactate	+	lysineb
A21 7.5 97.0 68.7
A27 11.8 94.8 54.1
A29 12.2 96.4 52.7
B33 11.9 72.0 40.7
B34 11.8 71.7 37.6
B35 8.5 98.0 47.1




Table 2. Ammonia concentration (mM) after 48 hours of incubation of Fusobacterium 
necrophrum strains in media enriched with various amino acids
Amino	acid1
Strain Controlc,d Lysa Alad,e Trpe,f Metf Hisc Glub
A21 12.2 91.5 10.9 6.6 6.4 17.0 51.0





Table 3. Minimal inhibitory concentration of tylosin and monensin on Fusobacterium 
necrophorum strains in lysine- or lactate-enriched media
Minimal	inhibitory	concentration	(µg/mL)	
Strain Media	enrichment Tylosin	 Monensin
A21 Lysine 25 6.25
A21 Lactate 25 >50
B35 Lysine 25 3.9
B35 Lactate 25 10.9
